Ultrastructural studies on catecholaminergic terminals and GABAergic neurons in nucleus tractus solitarius of the rat medulla oblongata.
Synaptogenesis of catecholamine (CA) boutons in the nucleus tractus solitarius (NTS) was compared between spontaneously hypertensive (SHR) rats and Wistar-Kyoto (WKY) rats at different ages. On the average, there were about 32 CA varicosities per 2200 microns2 area of the NTS in both SHR and WKY rats as revealed by glyoxylic acid fluorescence microscopic (FM) morphometric study. The FM analysis indicated that there were no significant changes in the CA varicosity density between SHR and WKY rats. The CA boutons were labeled with 5-hydroxydopamine and appeared to contain small granular vesicles at the electron microscopic (EM) level. A total of 1402 CA boutons were studied in a 540,000 micron2 area of the NTS. The number of CA boutons involved in synaptic contacts vs the number of total CA boutons was used to obtain synaptic frequency which was taken as an index for synaptogenesis. A reduction of approximately 18% and 14% of synaptogenesis of CA boutons was observed in the NTS of SHR rats at 4 weeks (prehypertensive stage) and 12 weeks (early hypertensive stage) of age respectively, as compared to age-matched WKY rats. No significant difference of synaptogenesis of CA neurons was found between SHR and WKY rats at 16 weeks of age, a stage in which hypertension is well established and maintained in SHR rats. These results suggest that CA neurons with fewer synaptic contacts in the NTS may play a more important role in the initiation than in the maintenance of hypertension in the SHR rats. In addition to CA terminals, there were numerous GABAergic cell bodies in the NTS which were identified by immunocytochemistry using antibodies to the GABA synthesizing enzyme, L-glutamate decarboxylase (GAD). GABAergic dendrites with GAD-positive reaction were often seen to receive several GAD-negative synapses at EM random profiles. In the text, a viewpoint is thus discussed that emphasizes that a synaptic abnormality of CA terminals with fewer synaptic contacts affecting GABAergic neurons may participate in the pathogenesis of hypertension. However, it remains to be determined as to whether or not there is a direct contact between CA boutons and GABAergic dendrites.